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Abstract 
The Delis-Kaplan Executive Function System (D-KEFS) (Delis, Kaplan, & Kramer, 
200 1)  is a battery of tests purported to measure those higher-level abilities generally termed 
"executive functions." While the D-KEFS possesses generally credible psychometric properties, 
the absence of adequately demonstrated "ecological validity" has been identified as a weakness 
of the D-KEFS. The purpose of this study was to attempt to assess the ecological validity of the 
D-KEFS using a sample of child chess players. 
Al1 8 ofthe D-KEFS tests appropriate for children were administered in this study. For 
comparison purposes, several other measures were also administered: the Wisconsin Card 
Sorting Test , a measure of executive functioning, the Wide Range Intelligence Test , a measure 
of intelligence, two working memory subtests from the Wide Range Assessment of Memory and 
Learning-2, and the Behavior Rating Inventory of Executive Function. 
Twenty-eight participants between the ages of 8 and 1 2  years were divided into two 
groups based on their United States Chess Federation (USCF) rating score. One-way Analyses 
ofVariance (ANOVA) revealed significant group differences on four ofthe nine D-KEFS 
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scores. Pearson r correlations revealed many small to moderate correlations between 
performance on various D-KEFS tests and IQ, working memory, and other measures of 
executive functioning. Chess ability correlated significantly with only one score on one of the 
individual D-KEFS tests and none of the other 1 5  scores analyzed across the other measures. 
Further relationships between chess ability and performance on cognitive testing were not found, 
nor were consistently significant relationships between performance on the D-KEFS and the 
other measures. While these findings could be due to sample characteristics, it is also possible 
that the D-KEFS is not a valid measure of executive functioning in children. 
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Executive Functioning 
Chapter 1 
Introduction 
Validity of the D-KEFS 1 
Executive functions are generally understood as "processes that are responsible for 
guiding, directing, and managing cognitive, emotional, and behavioral functions, particularly 
during active, novel problem solving" (Gioia, Isquith, Guy, & Kenworthy, 2000, p. 1). Other 
researchers (Stuss & Benson, 1986, as cited in Gioia et al., 2000; Welsh & Pennington, 1988) 
have defmed executive functions in terms of active problem solving during goal-directed 
behavior, including anticipation, goal selection, planning, monitoring, and use of feedback. 
Working memory capacity, or the ability to hold information in short-term memory and 
simultaneously manipulate that information, is also considered an aspect of executive 
functioning (Brocki & Bohlin, 2004; Zelazo, Muller, Frye, & Marcovitch, 2003). 
Executive functioning is less researched and less well understood in children than it is in 
adults. A recent search of the Psyclnfo database identified 1249 articles addressing "executive 
functioning," but less than 1/6th of the articles involved children. Nevertheless, recent factor 
analysis research (Barkley, 1997; Brocki & Bohlin, 2004; Roberts & Pennington, 1996) seems to 
consistently agree upon two strong factors in the development of executive functioning in 
children, namely working memory and inhibition/disinhibition. Brocki and Bohlin (2004) found 
a third strong factor which they called speed/arousal, but this fmding has not yet been replicated. 
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D-KEFS 
The Delis-Kaplan Executive Function System (Delis, Kaplan, & Kramer, 2001), or D­
KEFS, is a recently published battery of tests which purport to measure the collection of high­
level abilities generally termed "executive functions." The D-KEFS is the first nationally 
standardized set of tests expressly designed to evaluate frontal lobe functioning across the entire 
life span. The authors of the D-KEFS point to historical data gathered on some of the measures 
which have been adapted for use in the D-KEFS as suggestive that their measure has adequate 
psychometric properties. They also argue that it is not necessary to demonstrate aggregate 
psychometric rigor across the entire measure as each test is designed to stand independently 
(Delis et al., 2001). However, the absence of adequately demonstrated ecological validity has 
been pointed out as a weakness of the D-KEFS (Baron, 2004; Dugbartey & Ramsden, 2006). 
The D-KEFS manual (Delis et al., 2001) does provide correlational data comparing each test of 
the D-KEFS and the California Verbal Learning Test, 2nd edition (Delis, Kramer, Kaplan, & 
Ober, 2000), and the Wisconsin Card Sorting Test (Heaton, Chelune, Talley, Kay, & Curtiss, 
1993). Very few of individual scores on the D-KEFS did correlate moderately at best with the 
immediate and delayed recall scores on the CVLT-II, though the vast majority of scores were 
unrelated, suggesting that these two instruments measure largely disparate cognitive functions. 
Several primary measures of the D-KEFS tests correlated moderately with the number of 
categories completed on the WCST, though the authors of the D-KEFS suggest that 
approximately 16%-36% of the variance is shared between the two instruments. Unfortunately, 
both of these studies were conducted on adolescent and adult samples. The youngest participants 
in the D-KEFS/CVL T-II study were 16 year old, and the youngest participants in the D-
Validity of the D-KEFS 3 
KEFS/WCST study were 19 years old. Given the importance of the decisions being made in 
young children's lives based on the results of their performance on the D-KEFS, marginal 
psychometric integrity for individual subtests or the instrument as a whole, and the absence of 
adequate concurrent or construct validity are notable flaws. 
The D-KEFS (Delis et al., 2001) was the primary instrument used in the study. The D­
KEFS is the only extant battery of co-normed tests designed to measure executive functioning. 
Eight of the nine tests were administered in this study as only eight of the tests were normed on 
pediatric populations. The D-KEFS manual does provide correlational data between each of the 
individual tests (Delis et al., 2001, pp. 82-95), but it does not report these data for specific age 
groups. The pediatric age groups are combined into one 8- to 19-year-old sample, and inter-test 
correlations for this subsample are provided. They also specifically state that the degree of 
association between tests tended to increase with age, suggesting that even the 8- to 19-year-old 
data are not necessarily comparable to the correlations for the 8- to 12-year-old sample which is 
being examined in this study. Psychometric data for each of these eight tests administered in this 
study are found in Tables 1-23. 
D-KEFS test descriptions. The first test in the D-KEFS battery is the Trail Making Test, 
a task which is based on a historic measure of frontal lobe ability, the Trail Making Test in the 
Army Individual Test Battery (US War Department, 1945). The D-KEFS version of the Trail 
Making Test consists of five conditions as opposed to the traditional two. The primary executive 
function task is the number-letter switching condition, which asks the subject to connect labeled 
dots by switching between numbers and letters (i.e., 1, A, 2, B, 3, C ..... ). This test is primarily a 
measure of cognitive switching (Delis et al., 2001), though inhibition is tapped as well. 
The second task is the Verbal Fluency Test which consists of three conditions, each 
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asking the subject to give as many verbal responses as possible in one minute. Condition 1 asks 
for words that begin with a certain letter. Condition 2 asks for items that belong in a particular 
semantic category, such as fruits or furniture. Condition 3 is a switching task which asks 
subjects to alternate between providing responses in two different semantic categories, such as 
fruit and furniture. This task taps a person's ability to use verbal executive skills, such as 
providing responses fluently while simultaneously shifting between categorical responses (Delis 
et al., 2001). 
Next is the Design Fluency Test, in which subjects are asked to draw as many different 
designs as possible by connecting groups of five dots. Some dots are filled in while others are 
unfilled, and the three conditions require the subject to first use only filled dots, then only 
unfilled dots, and finally, alternate between filled and unfilled dots. This task measures visual 
creativity, inhibition, and cognitive switching capacity (Delis et al., 2001). 
The fourth test in the battery is the Color-Word Interference Test. Again, this is a 
revision of a classic frontal lo be measure, the "Stroop Test" (Stroop, 193 8), which has 
traditionally been used for studying verbal interference effects. The first two conditions of the 
task require a participant to identify the color of different squares on a page, and then read a set 
of color words printed in black ink. In the interference condition of the D-KEFS version, the 
subject is required to respond by naming the color of ink a word is printed in rather than reading 
the actual word. For instance, the word "blue" may be printed in green ink, and the correct 
response would be "green." This task measures inhibition and cognitive flexibility (Delis et al., 
2001). 
The next test in the battery is the Sorting Test. The D-KEFS version of the Sorting Test 
is a revision of the formerly entitled California Card Sorting Test (Delis, Squire, Bihrle, & 
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Massman, 1992). This task has two conditions and requires participants to generate different 
strategies to sort cards into groups or determine the sorting principle that links a group of 
presorted. This task evaluates conceptual problem-solving and reasoning skills in both verbal 
and non-verbal modalities (Delis et al., 2001 ). 
The Twenty Questions Test is based on the once popular game of the same name. This 
task requires the subject to ultimately identify one target on a stimulus page containing 24 
objects by asking the fewest number of questions possible. Strategy formation and abstraction 
are the primary executive functions assessed by this test (Delis et al., 2001). 
The Word Context Test is a unique task that requires participants to discover the meaning 
of a made-up word based on abstract contextual clues, such as "Most people need to prifa every 
day." This test attempts to measure a number of verbal executive skills including "deductive 
reasoning, integration of information, hypothesis testing, and flexibility of thinking" as the 
subject attempts to define the made-up word based on the contextual sentences (Delis et al., 
2001, p.18). 
Finally, the D-KEFS Tower Test is another revision of an earlier neuropsychological 
ability measure, the Tower of London or Tower of Hanoi. This task requires participants to 
move a set of disks across three pegs to correctly build a target "tower." There are certain rules 
that cannot be violated, such as a larger disk cannot be placed on top of a smaller disk. This task 
measures several key executive functions including spatial planning, inhibition of both 
impulsivity and perseveration, and ability to maintain an instructional set (Delis et al., 2001). 
Study Purpose and Hypothesis 
The purpose of this study was to assess the validity of the D-KEFS within a pediatric 
population. The game of chess was chosen as a sort of "criterion validity" measure, a task that is 
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commonly recognized to require the set of cognitive abilities defined as executive functions by 
the D-KEFS. The underlying cognitive skills needed to excel at chess are a matter of some 
debate, with researchers typically being divided into two camps. De Groot (1946) and other 
more contemporary research groups (Amidzic, Riehle, Fehr, Wienbruch, & Elbert, 2001; Chase 
& Simon, 1973; Cooke, Atlas, Lane, & Berger, 1993; Huffman, Matthews, & Gagne, 2002; 
Volke, Dettmar, Richter, Rudolf, & Buhss, 2002) propose the idea that long-term and working 
memory together form the cognitive foundation for successful chess play. Other researchers 
(Frydman & Lynn, 1992; Reingold, Chamess, Pomplun, & Stampe, 2001; Waters, Gobet, & 
Leyden, 2002) explain chess ability as a function of spatial perception and processing skills. 
Nevertheless, research tends to agree that specific cognitive abilities such as inhibition, 
creativity, flexibility, sequencing, and logical problem solving are critical skills in chess, and 
these are the constructs the D-KEFS purports to measure. 
This study examined the differences in executive functioning and intelligence between a 
more advanced and a less advanced group of child chess players. In addition, we examined the 
relationships between each test of the D-KEFS and other commonly administered measures of 
cognitive functioning, including the Wisconsin Card Sorting Test, Behavior Rating Inventory of 
Executive Functioning, Wide Range Intelligence Test, and Wide Range Assessment ofMemory 
and Leaming-2 Working Memory subtests. From a construct validity perspective, we expected to 
find a small degree of shared variance among each of these measures and the D-KEFS, and that 
each of the above measures would have a small amount of predictive power when compared with 
chess ability. Too much shared variance would suggest that the D-KEFS is measuring 
intelligence or memory, as opposed to executive functioning, while too little shared variance 
may suggest that the D-KEFS is not measuring anything. Our specific hypotheses were that 
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participants in an advanced chess group would perform significantly better than participants in a 
less advanced chess group in the diverse sub-domains of executive functioning (including 
working memory) and visual intelligence, and that we would find no difference between these 
two groups in verbal intelligence. We also hypothesized that each of the measures of frontal 
lobe functioning, IQ, and working memory would show a low positive correlation with the 
scores obtained on each of the individual D-KEFS tests. 
Participants 
Chapter 2 
Method 
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The sample for this study included 16 male and 12 female children between the ages of 8 
and 12 years (M = 9.50, SD = 1.20). All participants were actively involved on their respective 
schools' competitive chess teams. This age range was chosen for three reasons: (a) there is a 
lack of research focusing on the executive functioning of children; (b) the executive functioning 
of children in this age range is likely more homogenous, being relatively unaffected by suspected 
physiological changes related to puberty; and (c) this includes the youngest ages on which the D­
KEFS was standardized. Participants were exclusively drawn from a sample of south Florida 
chess players, and for this reason, were mostly cultural minorities (78% Hispanic, 18% 
Caucasian, 4% African-American). However, there is no empirical basis to suspect differences 
between ethnic groups on D-KEFS performance (Delis et al., 2001). English was endorsed as 
the primary language by 93% of the sample, and the remaining 7% endorsed English as their 
second language and acknowledged speaking exclusively English in school. Participants were 
rewarded with a $20 gift card from their choice from among three local merchants once the child 
completed the battery of testing. Students from nine chess teams chose to participate, and each 
of their respective coaches was rewarded with $j00 for every five participants their team 
contributed. Prior to involvement, all participants' parents were given a detailed verbal 
description of the study, provided with written informed consent materials, and informed that a 
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summary of the study results could be provided to them at the conclusion of the study if they so 
chose. 
Participants were divided into two extreme groups (high and low skill levels) based on 
their calculated or estimated United States Chess Federation (USCF) rating score. This score is 
routinely assigned to players when they become a member of the USCF and have played in at 
least five "rated" tournaments. Twenty-four of the 28 participants had a calculated score 
provided by the USCF, and the other four were estimated based on descriptions of the child's 
chess ability provided by their respective team coaches. Each of the coaches I spoke with both 
before and during the study felt confident they could estimate a particular team member's USCF 
score with reasonable enough accuracy to ensure the child was placed in the correct experimental 
group. 
Materials and Procedure 
The following instruments comprised the test battery administered to all participants: 
Delis-Kaplan Executive Function System (D-KEFS) (Delis et al., 2001), Wisconsin Card Sorting 
Test (WCST) (Heaton et al., 1993), working memory subtests of the Wide Range Assessment of 
Memory and Learning- 2nd Edition (WRAML-2) (Sheslow & Adams, 2003), Wide Range 
Intelligence Test (WRIT) (Glutting, Adams, & Sheslow, 2000), and the Behavior Rating 
Inventory of Executive Function (BRIEF) (Gioia et al., 2000). Tests were administered in a 
randomized order, and testing was typically completed in one session. 
The individual tests in the D-KEFS battery have already been described in the 
Introduction of this manuscript. In addition to the eight D-KEFS tests, each participant was also 
administered the computerized version of the Wisconsin Card Sorting Test (WCST) (Heaton et 
al., 1993). The WCST is a commonly used measure of frontal lobe functioning, and is sensitive 
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to frontal lobe dysfunction (Heaton et al., 1993). The task requires participants to use executive 
skills such as strategic planning and organized searching, as well as make use of feedback to 
correctly formulate a successful strategy. In addition, participants are required to flexibly switch 
their organizing principles as the task progresses. By administering this alternative test of 
executive ability, a measure of criterion validity was obtained when we examined the correlation 
between the D-KEFS scores and the number of categories completed on the WCST. As 
discussed above, the D-KEFS Technical Manual does report correlational data between the D­
KEFS and WCST, but the sample included only adults at least 19 years of age. Reliability data 
for the WCST is presented in Table 24. 
The Wide Range Intelligence Test (WRIT) (Glutting et al., 2000) was administered to 
obtain an IQ score for each participant. Verbal IQ, Visual IQ, and General IQ were obtained 
from this relatively brief but psychometrically sound measure ofiQ. It was important to include 
a measure ofiQ to correlate with scores obtained on the D-KEFS, so as to insure that that an 
appropriate amount of variance was shared between the two instruments. If too much variance 
was shared, it would suggest that the D-KEFS is measuring IQ versus executive functioning. If 
too little variance was shared, it would suggest that the D-KEFS is not measuring cognitive 
ability at all. 
Both Verbal Working Memory and Symbolic Working Memory scores were obtained by 
administering the two working memory subtests of the Wide Range Assessment ofMemory and 
Learning-2 (WRAML-2) (Sheslow & Adams, 2003). Again, it was important to administer these 
measures and examine the amount of shared variance between these tests and the D-KEFS. 
Working memory forms an important piece of executive functioning, but is not an exactly 
identical construct. We would expe these instruments to share a moderate amount of variance, 
Validity of the D-KEFS 11 
but not too much or too little. Reliability data for the WRIT and WRAML-2 are presented in 
Tables 25-30. 
Finally, each participant's parent was asked to complete the BRIEF (Gioia et al., 2000). 
This is an 86-item checklist survey which asks parents to rate their child's level of executive 
functioning across different "everyday" domains. T -scores are obtained in the executive 
functioning domains of lnhibition, Shifting, Emotional Control, Initiation, Working Memory, 
Planning/Organization, Organization ofMaterials, and Monitoring. When grouped, these 
domain scores yield a Behavioral Regulation Index, a Metacognition Index, and an overall 
Global Executive Composite score. The BRIEF takes 10-15 minutes to complete and was filled 
out by the participant's parent while the participant was engaged in the formal testing. 
Reliability data for the BRIEF are presented in Table 31. 
Research assistants were used to complete approximately half of the assessments. Each 
assistant was either a graduate-level psychology student who had completed a course in 
cognitive assessment, or an elementary school teacher. Approximately three hours of training on 
the above measures was provided to all assistants. After attending the didactic training, 
assistants who had insufficient experience with cognitive testing first observed the principle 
researcher administering a full battery, and then were observed administering his or her first 
battery to ensure his or her competence with each of the measures. The testing was generally 
conducted at public libraries, though two participants were tested at their home. 
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Table 1 
Internal Consistency Values for D-KEFS Word Context Test 
Age Group Total Consecutively Correct 
8 0.55 
9 0.52 
1 0  0.52 
1 1  0 .59 
12 0.52 
Mean 0.54 
Table 2 
Test Re-test Reliability Coef icients for D-KEFS Word Context Test 
Measures Ages 8-1 9  
First Testing Second Testing 
M SD M SD r12 
Total First 
Trial 1 0.57 2.74 1 2.25 3 . 1 0  0 .58 
Consistently 
Correct 
Validity of the D-KEFS 13 
Table 3 
Standard Error of Measurement and Confidence Intervals for D-KEFS Word Context 
Test 
Age Group 
Table 4 
8 
9 
10 
11 
12 
Mean 
SEM 
2.01 
2.08 
2.08 
1.12 
2.08 
2.03 
Total First Trial Consistently Correct 
90% CI 95% CI 
3.30 3.94 
3.41 4.08 
3.41 4.08 
3.14 3.76 
3.41 4.08 
3.33 3.99 
Internal Consistency Values for D-KEFS Sorting Test 
Age Free Sorting Free Sorting Sort Recognition 
Confirmed Description 
8 0.59 0.62 0.74 
9 0.58 0.64 0.71 
10 0.80 0.77 0.62 
11 0.70 0.73 0.72 
12 0.62 0.64 0.67 
Mean 0.66 0.68 
7( 
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Table 5 
Test-Retest Reliability Coef icients for D-KEFS Sorting Test 
Measures Ages 8-19 
First Testing Second Testing 
M SD M SD r12 
Free Sorting 10.22 1.63 11.67 2.34 0.49 
Confirmed 
Free Sorting 10.19 1.57 11.95 2.48 0.67 
Description 
Sort 10.22 2.95 11.81 2.77 0.56 
Recognition 
Table 6 
Standard Error of Measurement for D-KEFS Sorting Test 
Age Free Sorting Confirmed Free Sorting Description Sort Recognition 
Group 
SEM 90%CI 95%CI SEM 90%CI 95%CI SEM 90%CI 95%CI 
8 1.92 3.14 3.76 1.85 3.03 3.62 1.52 2.50 2.89 
9 1.94 3.18 3.80 1.80 2.95 3.53 1.62 2.65 3.17 
10 1.33 2.19 2.61 1.43 2.34 2.80 1.85 3.03 3.62 
11 1.64 2.69 3.21 1.57 2.57 3.08 1.59 2.61 3.12 
12 1.85 3.03 3.62 1.80 2.95 3.53 1.73 2.8� 
Mean 1.74 2.85 3.40 1.69 2.77 3.31 1.67 2.73 3.26 
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Table 7 
Internal Consistency Values for D-KEFS Twenty Questions Test 
Age Group Initial Abstraction Total Weighted 
Achievement 
8 0.85 0.44 
9 0.72 0.48 
1 0  0.76 0 .46 
1 1  0.83 0.4 1 
12  0.82 0.5 1 
Mean 0.80 0 .46 
Table 8 
Test-Retest Reliability Coef icients for D-KEFS Twenty Questions Test 
Measures Ages 8- 1 9  
First Testing Second Testing 
M SD M SD r12 
Total 
Weighted 9.36 2 .84 1 0. 1 6  2 .87 0.06 
Achievement 
Initial 9.64 2.34 9 .61  2 .63 0.62 
Abstraction 
Score 
Validity ofthe D-KEFS 16 
Table 9 
Standard Error of Measurement and Confidence Intervals for D-KEFS Twenty 
Questions Test 
Age Initial Abstraction Score Total Weighted Achievement 
Group SEM 90% CI 95% CI SEM 90% CI 95%CI 
8 1.11 1.82 2.17 2.25 3.69 4.41 
9 1.59 2.61 3.12 2.15 3.53 4.22 
10 1.45 2.38 2.85 2.20 3.61 4.31 
11 1.33 2.19 2.61 2.30 3.77 4.51 
12 1.31 2.15 2.57 2.11 3.45 4.13 
Mean 1.36 2.23 2.67 2.20 3.61 4.32 
Table 10 
Internal Consistency Values for D-KEFS Tower Test 
Age Group Total Achievement 
8 0.56 
9 0.71 
10 0.84 
11 0.61 
12 0.61 
Mean 0.67 
Validity ofthe D-KEFS 17 
Table 1 1  
Test-Retest Coef icients for D-KEFS Tower Test 
Measures Ages 8- 1 9  
First Testing Second Testing 
M SD M SD N r12 
Total 
Achievement 1 1 .00 3 . 14 12.08 2 .80 25 0.5 1 
Score 
Table 12  
Standard Error of Measurement and Confidence Intervals for D-KEFS Tower Test 
Age Groups Total Achievement Score 
SEM 90%CI 95%CI 
8 1 . 99 3 .26 3 .90 
9 1 .62 2.65 3 . 1 7  
1 0  1 .2 1  1 .99 2.37 
1 1  1 . 87 3 .07 3 .67 
1 2  1 . 87 3 .07 3 .67 
Mean 1 .7 1  2 . 8 1  3 .36 
Validity of the D-KEFS 18 
Table 1 3  
Internal Consistency Values for D-KEFS Color- Word Interference Test: Combined 
Color Naming and Word Reading Composite Score 
Table 14  
Age Group 
8 
9 
1 0  
1 1  
12  
Mean 
Combined Color Naming and Word 
Reading Composite Score 
0.79 
0.72 
0.73 
0.72 
0.77 
0.75 
Test-Retest Reliability Coef icients for D-KEFS Color Word Interference Test 
Measures Ages 8- 1 9  
First Testing Second Testing 
M SD M SD r12 
Color Naming 9.96 2.43 1 1 .04 2.76 0 .79 
Word Reading 1 0.04 2 .82 1 0.04 3 .60 0 .77 
Inhibition 1 0.07 3 .0 1  1 1 . 54 2.78 0.90 
Inhibition/Switching 9 .75 2 .94 1 1 .57 3 .25 0.80 
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Table 1 5  
Standard Error o f  Measurement and Confidence Intervals for D-KEFS Color- Word 
Interference Test 
Age Group 
8 
9 
10 
1 1  
12  
Mean 
Table 1 6  
Combined Color Naming and Word Reading 
SEM 90% CI 95% CI 
1 .38  2.27 2 .7 1 
1 . 59 2.6 1 3 . 1 2  
1 . 55 2 .54 3 .03 
1 . 59 2 .61  3 . 12 
1 .45 2 .38  2 .85  
1 .5 1  2.48 2 .97 
Internal Consistency Values for D-KEFS Verbal Fluency Test 
Age Group 
8 
9 
10 
1 1  
12  
Mean 
Category Switching Total Category Switching Total 
Correct 
.37 
.53 
.56 
.62 
.62 
.54 
Accuracy 
.53 
.73 
.64 
.76 
.65 
.66 
Validity of the D-KEFS 20 
Table 1 7  
Test-Retest Reliability Coef icients for D-KEFS Verbal Fluency Test 
A es 8-1 9  
First Testing Second Testing 
Measures Mean SD Mean SD r 12  
Letter Fluency 9.75 2 .61  1 0.50 2 .86 0.67 
Category 9. 1 8  2.52 1 0. 14  3 .00 0.70 
Fluency 
Category 9.25 2 .86 1 0.54 2.32 .065 
Switching 
Total Correct 
Category 10.29 2.77 1 1 .00 3 . 1 5  0.53 
Switching 
Total 
Accuracy 
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Table 18 
Standard Error of Measurement and Confidence Intervals for D-KEFS Verbal Fluency 
Test 
Age 
8 
9 
10 
11 
12 
Mean 
Table 19 
Category Switching Total Correct 
SEM 90% CI 95% CI 
2.37 3.89 4.65 
2.06 3.38 4.03 
1.99 3.26 3.90 
1.85 3.03 3.62 
1.85 3.03 3.62 
2.02 3.32 3.97 
Category Switching Total 
Accuracy 
SEM 90% CI 95% CI 
2.06 3.38 4.03 
1.57 2.57 3.08 
1.80 2.95 3.53 
1.48 2.42 2.89 
1.78 2.92 3.49 
1.74 2.85 3.40 
Test-Retest Reliability Coef icients for D-KEFS Design Fluency Test 
Measures Ages 8-19 
First Testing Second Testing 
M SD M SD r12 
Filled Dots 10.21 2.74 11.75 3.19 0.66 
Empty Dots 9.64 3.38 11.39 3.10 0.43 
Switching 9.64 2.56 11.86 2.81 0.13 
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Table 20 
Standard Error of Measurement for Design Fluency Test for All Ages 
Measures SEM 90% CI 95% CI 
Filled Dots Only 1.94 3.18 3.81 
Empty Dots Only 1.98 3.24 3.88 
Switching 2.47 4.05 4.83 
Note. SEM values are derived from test-retest correlations. 
Table 21 
Internal Consistency Values for D-KEFS Trail Making Test: Combined Number and 
Letter Sequencing Composite Score 
Age Group 
8 years 
9 years 
10 years 
11 years 
12 years 
Mean 
Combined Number and Letter 
Sequencing Composite Score 
.78 
.72 
.57 
.59 
.68 
.67 
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Table 22 
Test-Retest Reliability Coefficients for D-KEFS Trail Making Test 
Ages 8- 1 9  years 
Conditions First Testing Second Testing 
M SD M SD N r12 
Switching 9.36 2.93 10 .50 3 .05 28 .20 
Seconds to 
Complete 
Combined 9.70 3 . 54 1 1 .22 3 .02 26 .78 
Number and 
Letter 
Table 23 
Standard Error of Measurement and Confidence Intervals for D-KEFS Trail Making 
Test by Age Group 
Combined Number and Letter Sequencing 
Age GrouQ SEM 90% Confidence 95% Confidence 
Interval Interval 
8 years 1 .4 1  2.3 1 2.75 
9 years 1 . 59 2 .61  3 . 12 
1 0  years 1 .96 3 .22 3 . 85 
1 1  years 1 .92 3 . 1 4  3 .76 
12 years 1 .69 2 .76 3 . 30 
Mean 1 .7 1  2. 8 1  3 . 36  
Note. SEM values are derived from test-retest correlations. 
Validity of the D-KEFS 24 
Table 24 
Standard Error of Measurement for the WCST Child and Adolescent Reliability Sample 
(N=46) 
WCST Score Standard Error of Measurement* 
Total Number of Errors 
Percent Errors 
Perseverative Responses 
Percent Perseverative Responses 
Perseverative Errors 
Percent Perseverative Errors 
Nonperseverative Errors 
Percent Nonperseverative Errors 
Percent Conceptual Level Responses 
* SEM is based on a standard deviation of 1 5  
Table 25 
8 .08 
9 . 12  
10.28 
1 1 .72 
1 0.39 
1 1 . 9 1  
7 .94 
8.49 
9.49 
Internal Consistency Reliability Estimates for WRIT IQ Scales and Sub tests 
Age Reliability Coefficient 
General Verbal Visual Vocab- Verbal Matrices Diamonds 
6- 12  
IQ 
.95 
IQ 
. 9 1  
IQ 
.94 
ulary 
.9 1 
Analogies 
.83 .93 .85 
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Table 26 
Standard Errors of Measurement for WRIT IQ Scales and Sub tests 
Standard Errors of Measurement 
General Verbal Visual Vocab- Verbal Matrices Diamonds 
lQ lQ ulary Analogies 
6- 12  4.7 6.2 5 . 1  6.2 8.4 5 . 5  7 .9  
Table 27  
Stability Coef icients for WRIT IQ Scales and Sub tests for Test-Retest Participants 
Age IQ Scale Subtests 
General Verbal Visual Vocab- Verbal Matrices Diamonds 
lQ lQ lQ ulary Analogies 
4- 1 8  
years 
r .97 .95 .90 . 9 1  1 .0 .77 .74 
(.92) (. 89) ( .93) ( . 83) (.89) ( .70) ( .69) 
Note. r =test-retest reliability coefficient corrected for attenuation (uncorrected test-
retest coefficient in parentheses) 
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Table 28 
Coefficient Alpha Reliability for the WRAML-2 Working Memory Subtests 
Age Group 
8-0 to 8- 1 1  
9-0 to 1 0- 1 1  
1 1 -0 to 1 3- 1 1  
Table 29 
Verbal WM 
not reported 
.85  
.80 
Symbolic WM 
not reported 
.89 
.85 
WMindex 
not reported 
.92 
.89 
Test-Retest Reliability for the WRAML-2 Working Memory Subtests and Index 
Subtest/Index First Testing Second Testing 
N M SD M SD Gain* [_ r** 
Verbal WM 1 05 1 0.6 3 . 1  1 1 .4 2.9 .8 .77 .76 
Symbolic WM 1 02 9.7 3 .3 9.9 3 .0 .2 .73 .69 
WMindex 1 02 1 0 1 . 1  1 5 .0 1 03 .8  14.4 2 .7 .80 .80 
* Gain = Second testing minus frrst testing. 
Table 30 
Standard Error of Measurement for the WRAML-2 Working Memory Sub tests and Index 
Age Group 
8-0 to 8- 1 1  
9-0 to 1 0- 1 1 
1 1 -0 to 1 3- 1 1  
Verbal WM* 
not reported 
1 .2 
1 .3 
Symbolic WM* 
not reported 
1 .0 
1 .2 
WM Index** 
not reported 
4.2 
5 .0  
* SEM values are based on subtests scaled scores with an M of 1 0  and a SD of 3 .  
** SEM values are based on index scores with a M  of 1 00 and a S D  of 1 5  
Validity of the D-KEFS 27 
Table 3 1  
Internal Consistency Coef icients for the BRIEF Parent and Teacher Forms 
Scale/Index 
Inhibit 
Shift 
Emotional Control 
Initiate 
Working Memory 
Plan/Organize 
Organization of 
Materials 
Monitor 
Behavioral 
Regulation 
Metacognition 
Global Executive 
Composite 
*N =852 
**N =14 1 9  
***N =475 
****N =720 
Parent Form 
Clinical 
Sample* 
.94 
.88 
.92 
.82 
.92 
.9 1  
. 88  
.85 
.96 
.96 
.98 
Normative 
Sample** 
. 9 1  
. 8 1  
.89 
.80 
.89 
.90 
.87 
.83 
.94 
.96 
.97 
Teacher Form 
Clinical 
Sample*** 
.95 
. 9 1  
.94 
. 84 
.90 
.87 
.90 
.89 
.97 
.96 
.98 
Normative 
Sample**** 
.96 
.9 1  
.93 
.90 
. 93 
. 9 1  
. 92 
.90 
.97 
.98 
.98 
Chapter 3 
Results 
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Data analyses were done using the Statistical Package for the Social Sciences (SPSS) 
Version 14/Windows. Descriptive statistics for each ofthe dependent variables are summarized 
below in Table 32; standard deviations are indicated by parenthesis following the mean for each 
group on each measure. Differences between the High and Low Chess Ability groups are also 
found in Table 32. Differences between groups were considered significant at the p < .05 level. 
As can be seen, performance between groups was significantly different for the D-KEFS tests of 
Trails, Sorting, and Word Context. The study sample was typical of the respective normative 
samples for each of the measures in that the overall study means were within one standard 
deviation of the normative sample means for each test. However, upon further examination, the 
study sample may not be completely comparable to the respective standardization samples, as the 
scores in this study showed different patterns of intercorrelations than scores in the 
standardization samples showed. Intercorrelational data from this study are reported in Tables 
33 and 34. Hypotheses surrounding this phenomenon are discussed below in the Discussion 
section. 
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Table 32 
Means and Standard Deviations of Performance of Chess-Playing Children on Various 
Cognitive Measures 
Measures Total Low Chess High Chess Difference Significance 
Group Ability Ability Between Level 
(N=28) Group Group Groups 
(N=1 3) (N=1 5) 
WRJT 1 00.86 97. 1 2  1 03 .40 6.28 .228 
Verbal IQ ( 1 1 .83) ( 10.95) ( 12 .91)  
1 00 ( 1 5) 
Visual IQ 1 1 3.25 1 10. 1 5  1 1 5 .93 5 .78 . 1 1 6 
1 00 ( 1 5) (9.66) (9. 58) (9. 1 9) 
General IQ 1 07.75 1 04.38 1 1 0.67 6.29 . 125 
100 ( 1 5) ( 10.75) (9 .59) ( 1 1 . 1 5) 
WRAML2 
Working 
Memory 1 1 .35 1 1 . 1 3  1 1 . 50 0.37 .686 
Verbal ( 1 .95) ( 1 . 1 3) (2.29) 
1 0  (3) 
Symbolic 1 1 .90 1 0.88 12 .58 1 .7 .089 
10 (3) (2 .20) ( 1 .96) (2 . 1 5) 
Validity of the D-KEFS 3 0  
Table 32 (continued) 
Means and Standard Deviations of Performance of Chess-Playing Children on 
Various Cognitive Measures 
WCST 
Categories 4.32 4.3 1 4.33 0.02 .970 
Completed ( 1 .74) ( 1 .93) ( 1 .63) 
Total Errors 9 1 .65 90.77 92.53 1.77 .077 
( 1 3 .50) ( 14. 1 8) ( 13 . 50) 
BRIEF 
Global 46.83 45 .73 1 . 1  .747 
Executive (6.63) ( 10.03) 
Composite 
50 ( 1 0) 
D-KEFS 
1 0  (3) 
Trails 4 1 1 .00 9.92 1 1 .93 2 .01  .019 
(2 .33) (2 .56) ( 1 .67) 
Verbal 1 0. 14  9.46 1 0.73 1 .27 .204 
Fluency 3 (2 .6 1 ) (2.96) (2 . 1 9) 
Design 1 1 .39 1 0.92 1 1 . 80 0.88 .391 
Fluency 3 (2 .64) ( 1 .66) (3 .28) 
Validity ofthe D-KEFS 3 1  
Table 32 (continued) 
Means and Standard Deviations of Performance of Chess-Playing Children on 
Various Cognitive Measures 
Color-Word 1 0.6 1  9.46 1 1 .60 2 . 14  .082 
Interference (3.25) (3 . 7 1 )  (2 . 5 1) 
Free Sorting 9 .71  8 .38 1 0.87 2 .49 .016 
(2 .80) (2 .43) (2.64) 
Sort 9 .61  7 .85 1 1 . 1 3  6 .72 .002 
Recognition (2 .94) ( 1 .82) (2.90) 
20 1 0.85 10 .62 1 1 .07 0.45 .707 
Questions (3 .06) (2 .50) (3 .58) 
Word 9.47 7 .43 10 .67 3 .24 .036 
Context (3 .32) ( 1 .90) (3 .45) 
Towers 1 1 .79 1 1 .85 1 1 .73 0. 12  .895 
(2.20) ( 1 .95) (2.46) 
Note. WRIT =Wide Range Intelligence Test; WRAML-2 =Wide Range Assessment of 
Memory and Learning, 2nd edition; WCST =Wisconsin Card Sorting Test; BRIEF = Behavior 
Rating Inventory ofExecutive Functioning; D-KEFS =Delis-Kaplan Executive Function 
System. 
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Table 33 
Inter-correlations between D-KEFS tests 
Tests Trails VF3 DF3 CWI FSort SortR TQ we TWR 
Trails 1 . 1 7  - . 1 5  .52 .38 .34 .05 .47 -.07 
(.40) (.46) (.01) (.05) (.08) (.79) (.04) (.74) 
VF3 1 - .22 - .01  .21  .36 .07 . 1 1  .2 1 
(.25) (.98) (.28) (.06) (.75) (.65) (.28) 
DF3 1 . 12 .06 .24 .24 . 1 0  - .01  
( .54) (.76) (.22) (.24) ( .67) (.96) 
CWI 1 .48 .3 1 . 1 3  .32 - .04 
(.01) (. 1 1 ) (. 52) (. 1 9) (. 83) 
FSort 1 .75 . 19 .58 -.42 
(<.01) ( .35) (.01) (.03) 
SortR 1 .40 .55 -.28 
(.04) (.01) (. 1 5) 
TQ 1 .25 -.27 
( .30) (. 1 7) 
we 1 -.57 
(.01) 
TWR 1 
Note. All abbreviations are for D-KEFS tests: Trails= Trail Making Test, VF3 =Verbal Fluency, 
DF3 =Design Fluency, CWI =Color-Word Interference, FSort =Free Sorting, SortR =Sort 
Recognition, TQ =Twenty Questions, WC =Word Context, TWR =Tower 
Validity of the D-KEFS 3 3  
Table 34 
Inter-correlations between WRIT scores in this study and the Normative Sample 
Scores 
General IQ 
Study 
Verbal IQ 
Study 
Norm Group 
Visual IQ 
Study 
General Verbal 
IQ 
1 
IQ 
.91 
(<.01) 
1 
1 
Visual 
IQ 
.83 
(<.01) 
.52 
(<.01) 
.75 
1 
Pearson r correlations were computed to examine relationships between performance on 
the D-KEFS and the WCST, WRIT, WRAML-2, and BRIEF. As expected, many moderate 
correlations were found between performance on various D-KEFS tests and the measures ofiQ, 
memory, and executive functioning. Significant correlations are designated by bolded font in 
Tables 35  and 36; the level of significance is found below each in parenthesis. Correlations 
between chess ability and each cognitive test were also examined. Interestingly, chess ability 
correlated significantly with only one score on one of the individual D-KEFS tests (Sort 
Recognition, r = .42, p = .03) and none ofthe other 1 5  variables examined across the D-KEFS 
and the other measures. This data is reported in Table 37. 
MURDOCK LEARNING RESOURCE CENTER 
Validity of the D-KEFS 3 4  
Table 35  
Correlations between D-KEFS tests and WRIT, WRAML, WCST, and BRIEF 
Measures Trails VF3 DF3 CWI FSort SortR TQ we TWR 
Verbal IQ .43 .41 -.09 .47 .46 .54 .29 .52 -.04 
(.02) (.03) (.66) (.01) (.01) (<.01) (. 14) (.02) . 84 
Visual IQ .36 .54 -.26 .02 . 1 9  .27 . 1 9  .37 .01 
(.06) (<.01) (. 1 9) (.94) (.34) ( . 16) (.34) (. 1 1 ) (.97) 
General .46 .53 - . 1 8  .30 .40 .49 .30 .54 - .04 
IQ (.01) (<.01) (.36) (. 12) (.04) (<.01) (. 1 3) (.02) (. 86) 
VWM <.01 . 14 .22 .45 .39 .36 .29 .48 -.23 
(.97) (. 57) (.36) (.05) (.09) (. 12) (.22) (.60) (.34) 
SWM .26 .34 - .045 .04 .42 .59 .24 .35 - . 12  
(.26) (. 1 5) (. 85) (. 88) (.06) (<.01) (.30) (. 1 8) (.62) 
WCST . 1 8  - .02 - . 14  .28 .23 .09 .29 . 1 8  - .02 
#CC (.35) (.93) (.48) (. 1 5) ( .24) (.65) (.23) (.47) (.92) 
WCST TE . 1 3  -.05 - .04 .21  .27 .07 .29 . 10 -. 1 1  
( .35) (.75) (. 85) (.29) (. 1 7) ( .74) (. 1 5) (.70) ( .58) 
BRIEF -.22 -.25 . 12 - .21  .03 - . 1 4  -.03 .44 -.50 
(.28) (.22) (.57) (.30) ( .90) (.50) (. 88) (.07) (<.01) 
Note. VWM =Verbal Working Memory; SWM =Symbolic Working Memory; WCST #CC = 
Wisconsin Card Sorting Test number of categories completed; WCST TE =Wisconsin Card 
Sorting Test total errors; BRIEF= Behavior Rating Inventory of Executive Functioning Global 
Executive Composite; VF3 =Verbal Fluency; DF3 =Design Fluency; CWI =Color-Word 
Interference; FSort =Free Sorting; SortR = Sort Recognition; TQ = Twenty Questions; WC = 
Word Context; TWR =Towers 
Validity of the D-KEFS 35 
Table 36 
Correlations between WRIT, WRAML, WCST, and BRIEF 
Measures Verbal Visual General VWM SWM WCST BRIEF 
IQ IQ IQ 
VerbaliQ 1 .52 .90 .63 .55 .45 - .08 
(.01) (<.01) (<.01) (.01) (.02) (.68) 
Visual IQ 1 .83 .24 .39 .2 1 . 04 
(<.01) (.3 1)  (.09) (.29) (. 84) 
General IQ 1 .53 .56 .392 -.03 
(.02) (.01) (.04) ( .90) 
VWM 1 .44 .41 . 1 1  
(.06) (.07) (.65) 
SWM 1 . 10 -.20 
( .68) (.4 1 )  
WCST 1 - .03 
(. 88) 
BRIEF 1 
Note. VWM = Verbal Working Memory; SWM = Symbolic Working Memory; WCST = 
Wisconsin Card Sorting Test Number of Categories Completed; BRIEF = Behavior Rating 
Inventory of Executive Function Global Executive Composite. 
Table 37 
Correlations between chess ability and cognitive testing 
USCF 
Score 
USCF 
Score 
Trails 
. 3 1 
( . 1 1) 
TWR 
.20 
(. 32) 
VF3 
.23 
(.25) 
VeriQ 
- .00 
(.99) 
DF3 
.26 
(. 1 9) 
VisiQ 
. 1 6  
(.40) 
CWI 
.22 
(.27) 
GeniQ 
.07 
(.73) 
FSort SortR 
.25 
(.20) 
SWM 
.21  
(. 38) 
.42 
(.03) 
VWM 
-.06 
(. 82) 
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TQ we 
- . 1 3  . 1 5 
( .53) ( .54) 
WCST BRIEF 
-.23 - . 1 0  
(.24) (.6 1 ) 
Note. USCF score= United States Chess Federation rating score, Trails= Trail Making Test, 
VF3 =Verbal Fluency, DF3 =Design Fluency, CWI =Color-Word Interference, FSort =Free 
Sorting, SortR = Sort Recognition, TQ =Twenty Questions, WC =Word Context, TWR = 
Towers, SWM =Symbolic Working Memory, VWM =Verbal Working Memory, WCST = 
Wisconsin Card Sorting Test, BRIEF= Behavior Rating Inventory of Executive Function 
A series of one-way Analyses of Variance (ANOV A) were conducted to examine 
differences between the two chess ability groups using the standard scores from each subtest of 
the D-KEFS (values provided in Table 32). One-way ANOVAs were also conducted to compare 
differences between the groups in the domains of working memory and IQ, and on the other 
measures of frontal lobe functioning, specifically the WCST and BRIEF, using the dependent 
variables discussed in the Introduction section. Significant group differences were found on the 
following D-KEFS test variables: Trails (F ( 1) = 6.2 1 , p  = .02), Free Sorting (F ( 1 )  = 6.6 1 , p  = 
.02), Sort Recognition (F ( 1) = 1 2.43 ,p  > .01), and Word Context (F ( 1) = 5. 17 ,p  = .04). Nearly 
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significant differences were found on the D-KEFS test of Color-Word Interference (F ( 1 ) = 3.28,  
p = .08) and in the domain of Symbolic Working Memory (F ( 1) = 3.24, p = .09). None ofthe 
other group differences across test variables achieved significance. 
Post-hoc analyses were conducted to examine the data from an age perspective. As an 
attempt to decipher the degree to which developmental variability between 8- and 12-year-old 
children may have influenced the fmdings, the sample was split according to age with 8 to 10  
year olds in one group and 1 1  and 12  year olds in another group. The results were nearly 
identical: significant group differences based on age were found on only one D-KEFS test, 
Design Fluency (F ( 1 )  = 6.57, p = .02), and the correlation matrix overlapped almost completely, 
with 1 3  ofthe original 1 6  significant positive correlations still being present in the new age 
grouped samples. In addition, post-hoc analyses were conducted examining specific 
relationships between the two sub-domains of the BRIEF, the Behavioral Regulation Index 
(BRI) and Metacognition Index (MI), and the other cognitive measures. Results derived from 
examining these two indices were similar to what was found for the Global Executive Composite 
score in the original analyses: (a) differences between the high and low chess ability groups were 
not significant; (b) the BRI was not significantly correlated with any of the other cognitive 
measures; and (c) the MI was significantly correlated with only one test ofthe D-KEFS, Word 
Context (r = . 56, p = .02), and none ofthe other cognitive ability scores. 
Chapter 4 
Discussion 
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This study investigated an aspect of validity of the D-KEFS, a battery of tests of 
executive functioning, using children between the ages of 8 and 1 2  years. Performance on each 
age-appropriate test of the D-KEFS was compared with chess ability, as well as performance on 
two well-established measures of frontal lobe functioning, the WCST and the BRIEF. In 
addition, participants were also given an IQ measure and measures of verbal and symbolic 
working memory with the expectation that each of these measures would share a moderate, 
although unique amount of variance. 
Some ofthe findings were supportive ofthe study's predictions. The small to moderate 
correlations (r = .4 to .6) between several tests of the D-KEFS and other cognitive constructs, 
such as IQ, were not surprising. In particular, Verbal IQ, as assessed by the WRIT, had a 
significant positive correlation with five of the eight D-KEFS tests. Surprisingly, Visual IQ 
correlated positively with only one D-KEFS test, and incongruously, this was a task described by 
the test authors as assessing verbal fluency. Overall IQ yielded significant positive correlations 
with five D-KEFS tests. These results appear to suggest that the D-KEFS is measuring some sort 
of cognitive functioning which overlaps to a moderate degree with general intellectual 
functioning, or g. In contrast, little significant relationship was found between the D-KEFS tests 
and other measures long used to assess executive functioning in children. 
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This study also examined the differences between a high chess ability group and a low 
chess ability group using a series of one-way ANOV As. Significant group differences were 
found on three D-KEFS tests. The expected trend of participants in the high chess group 
significantly outperforming participants in the low chess group was confirmed on one additional 
D-KEFS test, as well as in the domains of symbolic working memory, Visual IQ, and General 
IQ. These group differences were nearly significant, yielding p-values between .08 and . 12, and 
were likely non-significant due to insufficient power in the current study. If more children had 
been included in the analyses, these group differences would likely have become significant as 
well. 
Though several of the correlations between IQ and executive functioning as measured by 
the D-KEFS were quite robust, significant positive correlations were expected between IQ and 
every test of the D-KEFS given that both instruments are reportedly measuring g-related as well 
as problem-solving abilities. In a similar manner, significant group differences were predicted 
for every measure in the study with the exception of Verbal IQ. Additional post-hoc analyses 
revealed that, while significant group differences were found on fewer ofthe measures than was 
originally predicted, the high chess group outperformed the low chess group on 7 of the 9 D­
KEFS scores, sometimes by nearly a full standard deviation or more. In addition, the high chess 
group outperformed the low chess group in the domains ofVerbal Working Memory, Symbolic 
Working Memory, Verbal IQ, Visual IQ, and General IQ. However, performance between 
groups on the WCST and BRIEF were equivalent. Better performance by one group on 1 2  of 14  
total variables, with equivalent performance on two others, is clearly above chance level. 
However, consistent and compelling statistically significant relationships between chess 
ability and performance on cognitive testing were not found. As mentioned above, while some 
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positive correlations and significant group differences were found, and the high chess group 
consistently outperformed the low chess group on nearly all of the tests in the study, significant 
group relationships and differences were not found as often as was predicted. Neither Verbal 
Working Memory nor Symbolic Working Memory as tested by the WRAML-2 was found to 
positively correlate with chess ability. More meaningfully, no relationships were detected 
between performance on these same working memory measures and the D-KEFS. The only 
variable found to significantly correlate with performance on the BRIEF was the D-KEFS Tower 
test, and this was a moderate but negative correlation. Interestingly, this same Tower test was 
anecdotally predicted a priori by several clinicians as likely being most related to chess ability n, 
but actually showed a small negative correlation. In general, the results are largely counter­
intuitive with regard to the relationships between performance on the D-KEFS and other 
established cognitive assessment instruments. 
One plausible explanation for the lack of consistent correlation between D-KEFS 
performance and chess ability is that the independent measure of chess ability, each participants 
USCF rating score, is an unreliable and/or non-valid number. While the criteria for obtaining 
such a score are strict, the score can lose its practical meaning fairly quickly if the child's level 
of participation in chess changes. Several of the participants' parents informed the researchers 
that his or her child's USCF score was not an accurate representation ofhis or her current ability 
for different reasons. Perhaps the child obtained the score last year but had become less 
interested in chess and stopped studying since that time, or conversely, perhaps the child had 
recently become much more invested in chess, began studying and practicing every day, and had 
not had his or her score appropriately adjusted yet. 
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Several hypotheses exist surrounding the reason for the lack of significant correlations 
between the remaining three D-KEFS tests and IQ, executive functioning as assessed by the 
WCST and BRIEF, and working memory as assessed by the WRAML-2. First, the sample in 
this study was both relatively homogenous and skewed in a negative direction, particularly in the 
domain ofVisual IQ where the scores ranged from 99 to 130  and the mean score ( 1 1 3 .25) was 
nearly a full standard deviation higher than the normative sample mean ( 1 00). This could have 
resulted in low inter-test correlations simply due to the sample characteristics. 
Another possible conclusion is that the relationship between executive functioning and 
IQ of the sample examined in this study, 8- to 12-year-old children, is qualitatively different 
from the relationship between executive functioning and IQ in adults. Little research has been 
conducted on children's executive functioning (see Introduction), and the research that has been 
done has not examined the relationship between executive functioning and other cognitive 
constructs. 
Thirdly, the lack of correlation between cognitive constructs could be explained as a 
Type II error due to insufficient power in the current study related to inadequate sample size. 
Perhaps if more subjects would have been included, the increased power ofthe study might have 
detected relationships between the D-KEFS and each of the other measures. 
The last explanation ofthe above findings is that the D-KEFS does not measure exactly 
what it purports to measure, or does not measure it with and precision. While the sample 
characteristics and procedures may be short-comings, they were sufficient to discover several 
significant and meaningful correlations and group differences, which may suggest that the 
relationships that were not found truly do not exist. Trends toward significance (p < . 12) in 
several of the analyses were discussed above, but looking beyond these marginal findings, 
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several relationships were predicted and make intuitive sense, but were not discovered. 
However, a judgment like this would likely be premature based on the combination of results 
discussed herein. In particular, while no relationship was found between performance on the D­
KEFS and the other measures of executive functioning, no relationship was found between any 
of the other measures either. Specifically, performance on the WRAML-2 working memory 
subtests not only did not correlate with performance on the D-KEFS, but also did not correlate 
with the WCST or the BRIEF. Similarly, the WCST and BRIEF were unrelated. It is unlikely 
that a study done with appropriate sample characteristics would have failed to find any 
significant relationships between any of these measures. The results of this study suggest further 
inquiry is necessary regarding the validity of this instrument for use with children. 
The weaknesses of the study have been discussed in some detail above, and primarily 
involve inadequate sample size. In particular, the combination of small sample size and many 
dependent variables limited the power of the study and the potential to create an explanatory 
regression model. Simply increasing the number of subjects could add incrementally to the 
investigative power of the study. 
In addition, basing the study on a possibly unreliable and non-valid grouping variable 
such as USCF score is another weakness. Increasing the sample size may have tended to 
alleviate some ofthe unpredictability of this particular number, but forming groups this way is 
particularly difficult when researching children, as they will by definition have been involved in 
competitive chess for less time than adults, and their USCF scores will be more unstable. A 
more current and reliable measure of chess ability would be helpful if researchers continue to 
walk down this intuitive path of examining the relationship between chess and performance on 
formal cognitive tests. Perhaps participants could play a series of matches against a computer 
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chess program which could assign them an ability score after the match is over, or perhaps 
participants' rank-order performance in a series of live or computerized tournaments could be 
used. 
Future research in this area should continue the investigations begun in this study. 
Continuing to examine the validity of the D-KEFS is a critical task for researchers in this field, 
particularly after this study was largely unable to provide meaningful validation of the 
instrument in a pediatric population. The importance of validating this instrument cannot be 
emphasized strongly enough, as clinicians are using this test battery with children and making 
important decisions based in part on the scores they obtain. Researchers may want to examine 
the inter-relationships between tests on the D-KEFS, as well as the relationships between the D­
KEFS and other measures of executive functioning. Controlling for motivational issues across 
participants would also help clarify future findings.  If future research continues to find little 
relationship between performance on these tests and real-world outcomes, the validity of the D­
KEFS for children would have to be questioned. 
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Education 
2001 -2006 
1 997-2001 
Christopher John Fisher, PsyD 
625 Wytheview Drive 
Wytheville, VA 24382 
cjfisher@georgefox.edu 
cfisher@swvacounseling.com 
(276) 920- 1 603 
Graduate School of Clinical Psychology 
George Fox University, Newberg, OR 
M.A. in Clinical Psychology obtained May, 2003 
Psy.D. in Clinical Psychology obtained August, 2006 
George Fox University 
Newberg, OR 
B.S .  in Psychology 
Graduated Cum Laude 
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Supervised Clinical Experience 
8/06-Present Postdoctoral Residency 
8/05-8/06 
Southwestern Virginia Counseling and Psychological Services 
Wytheville, VA 
Primary duties include conducting various types of forensic assessments including 
report writing and testifying, disability assessments, and individual psychotherapy 
with adults, adolescents, and children. Additional duties include facilitating skill­
building groups such as DBT, CBT, and competency restoration. 
Supervisor: Robert W. Smith, Ph.D. 
Internship 
Geo Care/South Florida State Hospital 
Pembroke Pines, FL 
Primary duties included short-term and long-term individual psychotherapy with 
chronically mentally ill adults, process and skill-building groups including DBT, 
competency restoration, and risk management, conducting psychological, 
neuropsychological, and forensic evaluations including interpretation and report 
writing, and developing and implementing specialized behavior plans. Additional 
duties included consulting with the interdisciplinary treatment team, conducting 
staff trainings on implementation of behavior plans, and presenting an overview 
of forensic issues during new employee orientation. 
8/04-6/05 
9/03-5/04 
9/02-5/03 
Supervisors: Karen Galin, Ph.D. 
Bonnie Farr, Psy.D. 
Pre internship 
Kaiser Permanente: Skyline and North Lancaster Clinics 
Salem, OR 
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Duties included brief individual psychotherapy with adults, children, and 
adolescents, including management of a caseload of over one hundred clients. 
Conducting neuropsychological assessments, including interpretation and report 
writing. Received weekly supervision from two psychologists and a child 
psychiatrist. 
Total Hours: 660 
Supervisors: Catherine DeCampos, Psy.D. 
Practicum II 
Robert Schiff, Ph.D. 
Martha Aaron, M.D. 
Kaiser Permanente: One Town Center Clinic 
Clackamas, OR 
Duties included brief individual psychotherapy with adults, children, and 
adolescents, conducting neuropsychological assessments including interpretation 
and report writing, and co-facilitating two psychoeducational skills-training 
groups. Weekly individual and group supervision were provided. 
Total Hours: 580 
Supervisor: Ann Horstman, Ph.D. 
Practicum I 
Rai nbow Fami ly Services/ Metsker Heights Alternative School 
McMinnville, OR 
9/0 1 -5/02 
Duties included individual psychotherapy with adolescents in a ·residential 
treatment setting, as well as cognitive assessment, learning disability diagnoses, 
consultation with school staff, and facilitation of a weekly skill-based psycho­
educational group. Weekly individual and group supervision were provided. 
Total Hours: 550 
Supervisor: David Manitsas, Psy.D. 
Prepracticum 
George Fox University Health and Counseling Center 
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Newberg, OR 
Duties included weekly counseling sessions with undergraduate students 
including intake assessments, diagnosis, treatment planning, personality testing, 
termination summaries, and case presentations with videotape review. Weekly 
individual and group supervision were provided. 
Total Hours: 80 
Supervisor: Bill Buhrow, Psy.D. 
Work Experience 
8/03-9/04 
3/02-7/02 
Providence Newberg Hospital 
On-call consultation position within the Emergency Department of the Providence 
Hospital in N ewberg. Duties included responding to psychiatric emergency 
situations in the ER, consulting with ER staff, conducting diagnostic interviews 
including safety evaluations, and providing recommendations to the ER physician 
regarding the level of care a patient should receive. Two hours of weekly group 
supervision were provided. 
Supervisor: Clark Campbell, Ph.D. 
Mind builders 
Mindbuilders is a local organization which utilizes the PACE program 
(Processing and Cognitive Enhancement) to identify cognitive deficits and retrain 
the affected cognitive areas. The focus is on improving concentration, 
comprehension, memory, and simultaneous and sequential processing skills. 
Duties included diagnosis and treatment of cognitive deficiencies through 
interpretation of cognitive assessment batteries, cognitive skills training, and 
family consultation. 
Supervisor: Lynn Holt, M.A. 
Research Experience 
5/03-3/04 
9/02- 12/03 
Research Supervisor (George Fox University) 
This project involved testing undergraduate students in a study of memory and 
malingering. Duties included assisting in the design and development of the 
study, administering the WRAML-2 and TOMM to subjects, coordinating the 
sample selection process, and supervising other testers and the project as a whole. 
Supervisor: Wayne Adams, Ph.D., ABPP 
Research Assistant (George Fox University) 
This study involved the standardization of the newly constructed Everyday 
Memory Scale (EMS). This measure was developed by a fellow student and my 
duties included administering and scoring several measures and providing 
3/02-5/03 
9/02-5/05 
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feedback to the research team leader regarding construct conceptualization and 
item development. 
Supervisor: Wayne Adams, Ph.D. ,  ABPP 
Wide Range Corporation 
Participated in the standardization process of the Wide Range Assessment of 
Memory and Learning, 2nd Edition (WRAML-2). Duties included locating 
subjects according to the stratified sample, administration of the WRAML-2 to 
approximately 30 subjects, hand scoring each measure, and providing feedback to 
Wide Range regarding test qualities and possible improvements. 
Supervisors: Susan Trejillo, Ph.D. 
Wayne Adams, Ph.D.,  ABPP 
Research Team Member (George Fox University) 
Member of an ongoing, productive research team primarily investigating different 
areas of cognitive functioning. Duties included providing feedback and assistance 
to other students beginning at the conceptual level through the stages of project 
design, methodology, literature review, data collection, analysis, and write-up. 
Supervisor: Wayne Adams, Ph.D.,  ABPP 
1/04-Present Dissertation 
Description: A validity study of the Delis-Kaplan Executive Function System (D­
KEFS). The D-KEFS is a comprehensive neuropsychological test battery, and 
while widely accepted for use in children as young as age 8, has not been 
adequately validated on child and adolescent populations. My dissertation was an 
attempt to validate this battery on pediatric populations, and also examine the 
nature of executive functioning versus intellectual functioning and other cognitive 
capacities. 
Status: Preliminary Oral Defense passed, 05/05 
Final Oral Defense Passed, 08/06 
Chair: Wayne Adams, Ph.D.,  ABPP 
Relevant Volunteer Work 
2/03-6/03 Consultant 
George Fox University 
Weekly sessions with an 1 1  year old girl diagnosed with ADHD. Duties included 
assessment and diagnosis clarification, and treatment planning including 
behavioral intervention and cognitive remediation to address reading and math 
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deficiencies. 
Supervisor: Wayne Adams, Ph.D.,  ABPP 
Professional Development Seminars 
August, 2006 
April, 2006 
March, 2006 
March, 2006 
February, 2006 
January, 2006 
December, 2005 
October, 2004 
June, 2004 
October, 2003 
Basic Forensic Evaluator Training 
University ofVirginia 
Institute ofLaw, Psychiatry, and Public Policy 
Primary Presenters: Janet I. Warren, D.S .W., & 
Thomas J. Hafemeister, J.D., Ph.D. 
Florida Baker Act Training 
Geo Care/ South Florida State Hospital 
New Developments in Bipolar Disorder 
Geo Care/ South Florida State Hospital 
Presenter: Sherri Johnson, Ph.D.  
American Psychology-Law Society (APA Div. 41) Conference 
St. Petersburg, FL 
Alternatives to Seclusion and Restraint 
Geo Care/ South Florida State Hospital 
Presenters: Faculty from the National Association of State Mental Health 
Program Directors 
Florida Forensic Examiner Training 
South Florida Evaluation and Treatment Center 
Presenter: Randy Otto, Ph.D. 
Cultural Factors in Schizophrenia 
Geo Care/ South Florida State Hospital 
Presenter: Amy Weisman, Ph.D. 
Acceptance and Commitment Therapy 
George Fox University 
Presenter: Vijay Shankar, Psy.D.  
Clinical Utility of the WISC-IV 
George Fox University 
Presenter: Jerome Sattler, Ph.D. 
Counseling the Gay, Lesbian, Bi-Sexual, and Transgender Population 
George Fox University 
Presenter: Carol Carver, Ph.D. 
September, 2003 
April, 2003 
March, 2003 
October, 2002 
October, 2002 
May, 2002 
April, 2002 
April, 2002 
Responding to Psychiatric Emergencies 
Monarch Hotel, Portland, OR 
HIPPA: Federal Law 
George Fox University 
Presenter: Rodger Bufford, Ph.D. 
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Profitable Behavior- Using Psychological Knowledge and Skills to 
Consult with Businesses 
George Fox University, Portland Center 
Presenter: Steven T. Hunt, Ph.D. 
Integration of Religion and Psychotherapy: Explicit, Implicit, or What? 
and Interpreting Personality Dynamics with the Wechsler Scales 
George Fox University 
Presenter: Robert Lovinger, Ph.D. ,  ABPP 
Assessment and Treatment of Traumatized Children and Rorschach 
Interpretation 
George Fox University 
Presenter: Sophie Lovinger, Ph.D., ABPP 
How to Build Safe Schools: Safety, Training, and Violence Prevention 
Programs 
George Fox University, Portland Center 
Presenter: Karin Jordan, Ph.D. 
Attachment Disorder, Post Traumatic Stress, and Intergenerational 
Trauma: Etiological Implications for Brain Function in the Tribal/Native 
Behavioral Health Treatment 
George Fox University 
Presenter: Joseph B. Stone, Ph.D. 
Prevalence Rates of Full and Partial PTSD and Lifetime Trauma in a 
Sample of Adult Members of an American Indian Tribe 
George Fox University 
Presenter: Thomas J. Ball, Ph.D.,  Oregon Social Learning Center 
Assessment Experience 
Measure # Administered 
and scored 
# Reports 
Written 
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Adult Measures 
Beck Depression Inventory-2 (BDI-2) 1 6  4 
Boston Naming Test 1 0 
California Verbal Learning Task-2 (CVLT-2) 4 4 
Controlled Oral Word Association (COWA) 6 6 
Copeland Symptom Checklist for Adult ADD 3 0 
Delis-Kaplan Executive Function System (D-KEFS) 2 2 
Everyday Memory Survey (EMS) 8 0 
Finger Tapping Test 3 3 
Finger Tip Number Writing Test 2 2 
Finger Recognition Test 2 2 
Geriatric Depression Scale 1 1 
Grip Strength Test 2 2 
HCR-20 2 2 
Millon Clinical Multiaxial Inventory-3 (MCMI-3) 6 4 
Minnesota Multiphasic Personality Inventory-2 (MMPI-2) 9 7 
Peabody Picture Vocabulary Test (PPVT) 3 3 
Personality Assessment Inventory (P AI) 2 2 
Purdue Pegboard Test 3 3 
Repeatable Battery for the Assessment of 
Neuropsychological Status (R-BANS) 10  8 
Rey Complex Figure Test 6 6 
Rorschach Inkblot Test 2 0 
Rotter Incomplete Sentences 1 0 
Short Category Test (Booklet Form) 6 6 
Symptom Checklist-90 (SCL-90) 2 2 
Tactile, Auditory, and Visual Screenings 2 2 
Tactile Performance Test (TPT) 2 2 
Test of Memory and Malingering (TOMM) 1 1  1 
Thematic Apperception Test (TAT) 1 0 
Trails A & B 7 7 
Wechsler Adult Intelligence Scale-3 (W AIS-3) 1 6  1 5  
Wechsler Memory Scale-3 (WMS-3) 4 4 
Wide Range Achievement Test (WRAT) 2 2 
Wide Range Assessment of Memory and Learning-2 
(WRAML-2) 1 9  6 
Wide Range Intelligence Test-2 (WRIT -2) 3 3 
Wisconsin Card Sorting Test 2 2 
1 6  Personality Factors ( 16PF) 2 2 
Adolescent Measures 
Copeland Symptom Checklist for ADD 3 1 
Wechsler Individual Achievement Test-2 (WIAT-2) 6 3 
Wechsler Intelligence Scale for Children-3 (WISC-3) 8 3 
Wide Range Achievement Test (WRAT) 
Wide Range Assessment of Memory and Learning 
(WRAML) 
Wide Range Assessment of Memory and Learning-2 
(WRAML-2) 
Child Measures 
Achenbach Child Behavior Checklist 
Copeland Symptom Checklist for ADD 
Delis-Kaplan Executive Function System (D-KEFS) 
House-Tree-Person Test 
Wechsler Intelligence Scale for Children-3 (WISC-3) 
Wide Range Assessment of Memory and Learning-2 
(WRAML-2) 
Wide Range Intelligence Test (WRIT) 
Wisconsin Card Sorting Test 
8 
1 
6 
3 
3 
6 
3 
2 
14  
6 
6 
Validity of the D-KEFS 55 
6 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
